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(57)Abstract: 

PROBLEM TO BE SOLVED: To cope with a 
photoelectric conversion element having different image 
plane size and to realize miniaturization and high image 
quality by constituting a device by using a 2nd object 
side lens group different from a 1st object side lens 
group in the case of picking up a subject image as the 
image of the 2nd image plane size larger than the 1st 
image plane size and satisfying a specified conditional 
expression. 

SOLUTION: This optical system is constituted of a 1st 
lens group Gr1 ? a 2nd lens group Gr2, a 3rd lens group 
Gr3 and a 4th lens group Gr4 in order from an object 
side, and the group Gr1 is constituted of three lenses 
G1 to G3, and the group Gr2 is constituted of three 
lenses G4 to G6. The optical system in which the group 
Gr1 is changed copes with the 2nd image plane size 
(large image plane size and height in a direction 
perpendicular to an optical axis Y=4.0 mm), and satisfies 
the conditional expression; 0.65<f1b/f1s<0.95. In the 

expression, f1s is the focal distance of the 1st object side lens group and f 1 b is the focal 
distance of the 2nd object side lens group. 
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dl7= 1.200 N10=l. 84666 ^ 10= 23.82 

rl8*= 6.887 

dl8= 0.100 

rl9= 6.336 

dl9= 5.568 Nll=l. 51030 i/ll= 56.67 

r20=-68. 590 

d20= 1.000 ~ 3.217 - 5.668 

r21= oo 

d21= 3.400 N12=l. 51680 t/12= 64.20 

r22= oo 

(^6®(r6> <mmmm\ 

e= 0.10000X10 
A4= 0.21709X10" 3 
A6=-0. 18329X10" 5 
A8= 0.10898X10-7 

e= 0.10000X10 
A4= 0. 10916X10" 3 
A6= 0.29366X10" 5 
AS=-0. 55087X10-7 

e = 0.10000X10 
A4= 0.30221X10-3 
A6= 0.94148X10" 5 
A8=-0.46090X10- 6 
A10= 0.22390X10- 7 

e= 0.10000X10 
A4= 0.19557X10-3 
A6=-0. 26628X10- 4 
A8= 0. 42985X10" 6 

e= 0.10000X10 
A4= 0.96285X10-3 
A6=-0. 18887X10" 4 
A8= 0.84935X10-6 

mnmi (»2hbhmx) > 

f =6. 8mm ~16.7mni— 26. lram ( £%$h£MM ) 



!(8) 000-221395 ( P 2 0 0 0-2 2 1 3 9 5 A) 



[004 1] 



d2= 3.953 N2=l. 71402 ^2= 53.04 
d3= 0. 100 

d4= 2.514 N3=l. 82317 t/3= 42.49 
d5= 0.700 - 6.527 - 8.874 

d6= 1.200 N4=1.77250 ui= 49.77 
d7= 5.893 

d8= 0.857 N5=l. 77250 v5= 49.77 

d9= 1.278 N6=l. 83350 ^6= 21.00 



FN0=2.15 ~2.62 -2.88 (F-fyK-) 
rl= 50.490 

dl= 1.100 Nl=1.83350 u\= 21.00 

r2= 21.305 
r3= 209.898 
r4= 17.259 
r5= 44.790 
r6*=299.608 
r7*= 8.414 
r8= -7.590 
r9= 38.990 
rl0=-18.635 

dl0=. 8.674 ~ 2.847 - 0.500 
rll= oo {m) 

dll= 0.500 

rl2= 7.684 

dl2= 2.101 N7=l. 84902 vl= 33.39 

rl3= 30.947 

dl3= 1.000 N8=1.84666 vSr 23.82 

rl4*= 8. 532 

dl4= 3.890 - 1.302 — 0.200 

rl5= 7.957 

dl5= 3. 139 N9=l. 78283 u 9= 47. 19 

rl6=-25. 917 

dl6= 0.100 

rl7*=525.290 

dl7= 1 . 200 N10=l . 84666 v 10= 23. 82 

rl8*= 6.887 

dl8= 0.100 

rl9= 6.336 

dl9= 5.568 Nl 1=1. 51030 i/ll= 56.67 

r20=-68.590 

d20= 1.978 - 4.566 ~ 5.668 

r21= oo 

d21= 3.400 N12=l. 51680 12= 64.20 

r22= oo 

e= 0.10000X10 
A4= 0.21709X10" 3 
A6=-0. 18329X10" 5 



!(9) 000-221395 (P2000-221 395A) 



[0042] 



A8= 0.10898X10-'' 

(»7B(r7)^N*Eff») 

e= 0.10000X10 

A4= 0.10916X10- 3 

A6= 0.29366X10- 5 

A8=-0. 55087X10- 7 
(»14ffi(rl4)<^|58iH«») 

e= 0.10000X10 

A4= 0.30221X10- 3 

A6= 0.94148X10" 5 

A8=-0. 46090X10-5 

A10= 0. 22390X10-' 

e= 0.10000X10 
A4= 0.19557X10- 3 
A6=-0. 26628 X 10" * 
AS= 0.42985X10- 6 

mi awirvnvmmam 

e= 0.10000X10 
A4= 0.96285X10" 3 
A6=-0. 18887X10-' 
A8= 0.84935X10-5 

mmm2 miw&MX) » 

f =5. Inn —12 . 0mm— 29 . 5mm ( -k^M^Mi ) 
FN0=2.95 —3.33 -3.88 (F^yA-) 

mmm) m±mmm) mmm) iryKm^m 

rl= 71.588 

dl= 1.100 Nl=l. 83350 ^ 1= 21.00 

r2= 25.624 

d2= 3.040 N2=l. 75450 u2= 51.57 

r3=-228. 108 

d3= 0.100 

r4= 16.398 

d4= 2.088 N3=l. 75450 v 3= 51.57 

r5= 36.054 

d5= 0.500 - 6.767 -11.422 

r6*=331.726 

d6= 1.200 N4=l. 77250 j/4= 49.77 

r7*= 6.964 

d7= 3.281 

r8= -7.055 

d8= 0.700 N5=l. 77250 «/5= 49.77 

r9= 17.529 

d9= 1.305 N6=1.83350 v6= 21.00 

rl0=-20.010 

dl0=11.422 - 5.155 - 0.500 
rll= oo (89) 

dll= 0.500 

rl2= 17.211 



(&0))00-221395 (P2000-221395A) 
dl2= 1.748 N7=l. 64939 u7= 40.02 

rl3= -8.162 

<J13= 0.500 N8=l. 84666 u8= 23.82 

rl4= -26.221 

dl4= 5.358 - 2.714 - 0.200 

rl5= 6.565 

dl5= 2.884 N9=l. 59898 u 9= 59.07 

rl6=-51.162 

dl6= 1.371 

rl7*=56.257 

dl7= 1.200 N10=l. 84666 i/10= 23.82 

rl8*= 8.477 

dl8= 2.119 

rl9= 11.481 

dl9= 1.866 Nll=1.48749 ^11= 70.44 

r20=-130.207 

d20= 1.000 — 3.644 ~ 6.158 

r21= oo 

d21= 3.400 N12=l. 51680 ^12= 64.20 

r22= oo 

[0043] 

(SI6ffi(r6)^ISIMfSc) 
e= 0.10000X10 
A4= 0.53164X10" 3 
A6=-0.48611X10" 5 
A8= 0.38580X10"'' 
[|l7ffi(r7)0#i$ffi« 
e= 0.10000X10 
A4= 0.52331 XlO" 3 
A6= 0.10727X10" 4 
A8= 0. 10211 xlO" 5 

e= 0.10000X10 
A4=-0. 35095X10" 3 
A6=-0. 22893X10" 4 
A8= 0.31631X10-6 
(J?S18ffl(rl8)^#«ffl« 
e= 0.10000X10 
A4= 0.81168X10-3 
A6=-0.66566X10" 5 
A8= 0.17258 XlO" 5 

{0044] 

immm2 (s^beimx) » 

f =6.7mm —16. 5mnr— 25.9mm (£M0$JEI1) 
FN0=3.07 —3.60 —3.88 (FtvA-) 

rl= 68.797 

dl= 1.100 Nl=l. 83350 ^1= 21.00 

r2= 23.685 

d2= 3.040 N2=l. 75450 v 2= 51.57 



(&1))00-221395 (P2000-221395A) 



[004 5 3 



r3=-295. 130 

d3= 0.100 

r4= 14.636 

d4= 2.088 N3=l. 75450 v> 51.57 

r5= 36.561 

<J5= 0.700 ~ 6.093 - 8.316 

r6*=331.726 

d6= 1.200 N4=l. 77250 v4= 49.77 

r7*= 6.964 

d7= 3.281 

r8= -7.055 

d8= 0.700 N5=1.77250 ^5= 49.77 

r9= 17.529 

d9= 1.305 N6=l. 83350 u6= 21.00 

rl0=-20.010 

dl0= 8.116 ~ 2.723 ~ 0.500 
rll= oo (^K)) 

dll= 0.500 

rl2= 17.211 

dl2= 1.748 N7=l. 64939 »1= 40.02 

rl3= -8. 162 

dl3= 0.500 N8=l. 84666 i/8= 23.82 

rl4= -26.221 

dl4= 4.156 - 1.252 - 0.200 

rl5= 6.566 

dl5= 2.884 N9=l. 59898 v 9= 59.07 

rl6=-51. 162 

dl6= 1.371 

rl7*=56.257 

dl7= 1.200 N10=l. 84666 ^ 10= 23.82 

rl8*= 8.477 

dl8= 2.119 

rl9= 11.481 

dl9= 1.866 Nll=l. 48749 ^11= 70.44 

r20=-130.207 

d20= 2.202 ~ 5.106 - 6.158 

r21= oo 

d21= 3.400 N12=l. 51680 u 12= 64.20 

r22= oo 

[mem(re)mmmim) 

e= 0.10000X10 
A4= 0.53164X10" 3 
A6=-0. 48611X10" 5 
A8= 0.38580X10" 7 
(H7Si(r7)<D#M^) 
e= 0.10000X10 
A4= 0.52331X10" 3 
A6= 0.10727X10-" 
AS= 0.10211X10" 5 



(CL2))00-221395 (P2000-221395A) 

e= 0.10000X10 
A4=-0.35095X10- 3 
A6=-0.22893X10"< 
A8= 0.31631X10" 6 
tm 8BKrl8)0##iIf&S) 
e= 0.10000X10 
A4= 0.81168X10" 3 
A6=-0.66566X10" 5 
A8= 0. 17258X10" 5 

[0046] 

mmm3 miwm*HX) > 

f =5.1mm ~12.0mm~29.5ram (£$#o£EJI) 
FNCN2. 15 ~2.46 ~2.88 (Fi~yj<-) 

mm*m mm^m (ssf$(Nd» [7v<&(»m 

rl= 48.042 

dl= 1.100 Nl=l. 83350 vl= 21.00 

r2= 27.540 

d2= 3.848 N2=1.48749 i/2= 70.44 

r3=-125.425 

d3= 0.100 

r4= 19.606 

d4= 2.663 N3=l. 75450 u 3= 51.57 

r5= 44.341 

d5= 0.909 ~ 9.146 -15.048 

r6*=-125.878 

d6= 1.200 N4=1.77250 uA= 49.77 

r7*= 8.661 

d7= 5.379 

r8= -6.344 

d8= 0.743 N5=1.77250 ^5= 49.77 

r9= 170.925 

d9= 1.109 N6=l. 83350 v 6= 21.00 

rl0=-13.808 

dl0= 9.830 ~ 4.621 - 0.500 

rll= oo 

dll= 0.500 

rl2= 6.833 

dl2= 1.797 N7=l. 84910 *7= 33.85 

rl3= 19.895 

dl3= 1.000 N8=l. 84666 v8= 3.82 

rl4*= 7. 569 

dl4= 3.919 ~ 1.936 - 0.200 

rl5= 8.280 

dl5= 3.123 N9=l. 75450 u9= 51.57 

rl6=-24.676 

dl6= 0.100 

rl7*=68.278 

dl7= 1.200 N10=l. 84666 i/ 10= 23.82 

rl8*= 6. 577 



(a 3) )00-221395 (P2000-221395A) 



dl8= 0.100 

rl9= 6.360 

<J19= 5.645 Nll=l. 57545 ^11= 56.48 

r20= -56.054 

d20= 1.095 - 3.078 - 4.814 

r21= oo 

d21= 3.400 N12=l. 51680 ul2= 64.20 

r22= oo 

[0047] 

e= 0.10000X10 
A4= 0.35660X10" 3 
A6=-0.48752X10- 5 
A8= 0.32922X10-7 

e= 0.10000X10 
A4= 0.17663X10" 3 
A6= 0.46973X10" 5 
A8=-0.33901X10" 6 

e= 0.10000X10 

A4= 0.44879X10-3 

A6= 0.14888X10-' 

A8=-0.85281X10" 6 

A10= 0.57505X10-7 
(»1 7ffi(rl7)^|SinBfMR) 

e= 0.10000X10 

A4= 0.62336X10" 4 

A6=-0. 24680X10" 4 

A8= 0.43821X10-6 
[3U8ffi(rl8)0#«BH2&&] 

e = 0.10000X10 

A4= 0.70776X10" 3 

A6=-0.20433X10- 4 

A8= 0.80230X10" 6 

[00481 

<mt0i3 <ai2fflffi-!MX) » 

f =6. 7mm -16. 3mm-25. 5mm ( £&&£EJI ) 
FNO=2.28 -2.66 -2.88 (FfyA-) 

[WlLBSHUS) (ffiff*(Nd)] (77<»(i/d)] 

rl= 39.393 

dl= 1.100 Nl=l. 83350 ^1= 21.00 

r2= 23.154 

d2= 3.848 N2-1. 48749 ^2= 70.44 

r3=-365.665 

d3= 0. 100 

r4= 17.689 

d4= 2.663 N3=l. 75450 ^3= 51.57 

r5= 50.349 

d5= 0.835 - 8.235 -10.806 



(&4))00-221395 (P2000-221395A) 



[0049] 



r6*=-125.878 

d6= 1.200 N4-1.77250 *4= 49.77 

r7*= 8.661 

d7= 5.379 

r8= -6.344 

d8= 0.743 N5=l. 77250 u5= 49.77 

r9= 170.925 

d9= 1.109 N6=l. 83350 u 6= 21.00 

rl0=-13.808 

dlO= 6.897 — 2.615 - 0.500 
rll= oo (8Q) 

dll= 0.500 

rl2= 6.833 
rl3= 19.895 
rl4*= 7.569 
rl5= 8.280 
rl6=-24.676 
rl7*=68.278 
rl8*= 6.577 
rl9= 6.360 
r20= -56.054 
r21= oo 
r22= oo 



dl2= 1.797 N7=l. 84910 »1= 33.85 
dl3= 1.000 N8=l. 84666 uSf 23.82 
dl4= 2.918 — 1.023 ~ 0.200 
dl5= 3.123 N9=l. 75450 ^9= 51.57 
dl6= 0.100 

dl7= 1.200 N10=l. 84666 vl0= 23.82 
dl8= 0.100 

dl9= 5.645 Nl 1=1. 57545 u\l= 56.48 
d20= 2.096 ~ 3.991 - 4.814 
d21= 3.400 N12=l. 51680 ul2= 64.20 



e= 0.10000X10 
A4= 0.35660X10" 3 
A6=-0. 48752X10" 5 
A8= 0.32922X10" 7 
(^7ffi(r7)^MM 
e= 0.10000X10 
A4= 0.17663X10" 3 
A6= 0.46973X10- 5 
A8=-0. 33901X10" 6 

ism 4M(rw nemmtom 

e= 0.10000X10 
A4= 0.44879X10" 3 
A6= 0.148S8X10-* 
A8=-0. 85281X10" 6 
A10= 0.57505X10" 7 



(Si 5) J00-221395 (P2000-221395A) 



e= 0.10000X10 
A4= 0. 62336X10"* 
A6=-0. 24680X10" 4 
A8= 0.43821X10- 6 

e= 0.10000X10 
A4= 0.70776X10" 3 
A6=-0.20433xl0-« 
A8= 0.80230X10- 6 

[0050] ttz. 07Hii2(i, ztiztimimm 
m i - 3 com i mm a xwm 2 wm-A xcoyt^m 
tzmt&mm&nmmx'&t). miz&^x. m 
cw) . <pm**mi&mM m: , truse 

fcfewt, ISta ( d ) l±dtt£«U fflcH ( SC ) JjjE 

a*fr*m/o*s. ifc. #mMmizt$^x. HI! 

(DS) hBSSt (DM) Ji x *tL*M-$fjHWk*\) 

( 1 > ~ (4) a. -e*i-rnii«wi-3ort. 
»je-r shihm %<?mm . tineas 

( 1 ) - (4) Ott^-f. 
[00 5 1] 



flb/fls Zb/Zs |f2|/fts Ys/Yb 





0.89 


0.67 


1.22 


0.78 




0.88 


0.67 


1.07 


0. 78 




0.87 


0.67 


1.15 


0. 78 



[00 52] 

wzhwwvA x<^m^sm^znm h m^mx 

1 0 1 ] m 1 co%mmcom±^ < 3? 1 hbhm 
X) ouyXiMfc^im 
[ 11 2 ] as 1 fio^jfe^.^oa?^^^ ( * 2 bbhm 

X) c7)l/yXfM£^-f0. 



[ 0 3 ] % 2 ontratottii^x ( « 1 whim 

[04] S&203im©Oj§l^^ (HI2BHHM 
X) <7)\s>Xm&$:*?M. 

ims] %3<mmmom%¥% miwm-A 

X) *i\syXMBs&7F.~m. 

[06 ] ^3<rmmm<^m^m. (3S2bshm 

x) nuyxm&ZTP-tm. 

im7immmi (mimm*AX)&tiwiiimst 

comm. 

[08]n*0!i (m2wm?AX) izttrntimM. 
comm. 

im9]mmm2 miwmv-AX) mm-rimm 
comm. 

[010] mwmz (32HihMX) iznmhmi 

[01 1] mM3 miwm-AX) izttmthm 
mcomm. 

[01 2] HSfeflB (S2BBHMX) C*tJ5-$-*£|5 
SOIRH0. 

LPF n-;U7-f/^- 

Gri mi^yxm 

Gr2 $&2U>Xm 
Gr3 H3U>"X|¥ 
Gr4 fH4U>Xm 
G1~G11 1/yX 
S R0 



[04] 




(?L6))00-221395 (P2000-221395A) 





[16] 




(?L7))00-221395 (P2000-22139 5A) 



[07] 



CH83 
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d 

5C 



-o.i o.i 



CM) 



5C 



-o.i Ci 
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-d 

-5C 



-0.1 u.1 



~0M 
-D3 



1 



"DM 
-DS 



-a.i a.t 

Y'-3.l 

I 



"DM 
"DS 



-o.i o.i 



r-a.i 



FM3-B.1S 



sc 



-6.0 5J3 3.1 Q.1 

3.1 FN3«.B2 



t*0 



— l 
64) 



-d 

-3C 



-0.1 0.1 

S ft % gPRSIES** 

y*-a.l FM3-e.eB 



(T) 



-d 
-sc 



$ ft * £f®K£IE£*# 



DM 

-OS 



-0.1 0.1 

n mm 

Y'««.D 



-on 

-OS 



0.1 0.1 

. r-4.o 



-DM 
-DS 



-0.1 0.1 



-6.0 SU) 
$ ffl % 



-S.0 6.0 

a a % 

r -4.d 



r- 
-6.0 



(&8) J00-221395 (P2000-221395A) 



[09] 



[01 0] 



CO 



sc 



-o.i at 
FN0-G.33 



CM) 



i— 
-o-i 



-d 



mm e**# 

FNO^.BB 



f 



en 



a: 



r-3.1 



— DM 
— D3 



-0.1 o-i 
r-3.1 



-DM 
~D5 



— i 

0.1 



11/ 



— DM 
— D3 



r-3.1 



-5-0 5-0 



raw. 07 



CID 



SC 



-6*0 S.D -0.1 0.1 

if ft * SE^IEg^ft 

r 3.1 FN0-3.6D 
I 

CM) 



sc 



-G.0 5.0 -O-I 0.1 

r-3.1 FNO-9.B8 



d 

5C 



-0.1 0.1 



i a % mm iae*ft 



r-4.o 



-ON 
"OS 



•0.1 0.1 

r-4.o 



-DM 
"OS 



-0.1 0.1 



DM 

D3 



-0.1 D.l 



r-4.o 



-5.0 6.0 

^ fftl 9o 
r-4.o 



^ X 

r-4.o 



1 



% 



(& 9))00-221395 (P2000-221 395A) 



[mi i] 



[HI 2] 



FXW.15 



sc 



-0.1 0,1 
hN0-2.4C 



-SC 



0.1 D-I 

sexism 



sc 



-0.1 0.1 

mm mm 



r-3.L 



-0.1 0.1 
1 



"ON 
-05 



DH 

DS 



-0.1 0.1 

r-3.i 



DM 

DS 



-0.1 ai 



r-3.i 



-5.0 5.0 



-BJJ 6.0 



SC 



FNU-8.66 



-0.1 0,1 

r«a.i 

II 

cm 



SC 



-0.1 0,1 

y -3. t RD-2.88 

/r 



SC 



-0.1 0.1 



r-4.o 



DM 

DS 



-0.1 0.1 

r-4.0 



-6.9 GJO 
1 ft 



DM 

DS 



-0.1 o.i 

n&mm 

r-4.o 



*-0 5.0 

r-4Jj 



DM 

D5 



-0.1 D.l 



-6.0 5.0 

sax 



(51) Int. CI. 7 M8K9 FI (##) 

H0 4N 5/225 H04N 5/225 D 

5/232 5/232 A 

F^-A(##) 2H054 AA01 BB11 BB12 

2H087 KA01 PA07 PA08 PA16 PA20 
PB11 QA02 QA07 QA17 QA21 
QA25 QA34 QA42 QA45 RA05 
RA12 RA43 SA23 SA27 SA29 
SA32 SA62 SA63 SA65 SA72 
SA74 SA83 SB04 SB14 SB23 
SB34 

5C022 AB23 AB66 AC41 AC54 
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